Introduction
For a long time, gold has been regarded as inactive as a catalytic metal due to its "chemical inertness". However, recent work on the high catalytic activity of gold compounds in heterogeneous and homogenous catalysis proved the opposite. 1 Gold catalyzed C-C coupling reactions provide excellent methods for the construction of complex molecules under mild conditions. 2 First, salt like gold compounds as AuCl 3 or HAuCl 4 were used as catalysts followed by gold complexes bearing phosphane ligands. 3 Pyridylphosphanes are well-established PN ligands in transition metal chemistry. 4 Imidazolebased phosphane ligands are, however, less studied. The soft phosphorus and harder nitrogen atoms of those ligands make them potentially hemilabile 5 and bifunctional. 6 A variety of reactions including C-C bond formation 7 , carbonylation of amines 8 , asymmetric aldol reactions 9 and hydration of terminal alkynes 10 have been reported using gold(I) catalysts with bifunctional PN
ligands. An interesting reaction is the C-C bond formation in the multicomponent coupling reaction of an aldehyde, amine and alkyne to the respective propargylamine. One-pot multicomponent coupling reactions are efficient methods for the preparation of complex molecules starting from readily available materials.
The synthesis of propargylamines has attracted considerable attention over the last few years due to their pharmaceutical relevance and their importance as building blocks in the preparation of nitrogen-containing molecules, and as key intermediates for natural product synthesis. catalysts for the addition of alcohols to alkynes, if an acid co-catalyst is present. 16 In the last few years gold(I)-NHC (N-heterocyclic carbene) complexes 17 have started to gain immense interest and many catalytic active gold(I)-species concerning the hydration of alkynes have been described. 18 Nonetheless there are several recent examples of gold(I)-phosphane complexes 19 including gold(I) complexes with bifunctional pyridylphosphane ligands, which readily convert 1-pentyne to 2-pentanone. 20 In this work we describe the synthesis and structural properties of novel gold(I) complexes, containing bifunctional imidazolylphosphanes. The new compounds were tested for their application as catalysts in the synthesis of propargylamines and the hydration of terminal alkynes. Based on the results in the catalytic trials, we report different pathways for potential deactivation of the (L)AuCl catalysts.
Results and Discussion
In this work we used different homologous series of polydentate imidazolylphosphanes (Figure 1) and investigated their application as ligands in gold(I) catalyzed reactions. In contrast to the well-elaborated procedures for the preparation of imidazol-2-ylphosphanes, syntheses of the isomeric imidazol-4-yl-and imidazol-5-ylphosphanes are only scarcely described.
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The imidazol-2-ylphosphanes 1a,c, 2a,c, 3a-c, 6 and 7 were prepared according to literature procedures.
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For the imidazol-4(5)-ylphosphane ligands we adopted a protocol previously described by us starting from 2-organylimidazoles (Scheme 1). The results of the trials under biphasic conditions are summarized in Table 2 . Complex (2b)AuCl shows the highest activity with a conversion of 75 % and a catalyst loading of only 0.5 mol% but when the catalyst loading was increased to 5 mol% even conversion by complex (2c)AuCl raised from 65 to 97 %. It has to be mentioned that the complexes (L)AuCl of ligands 2a, 2b, 3a and 3b, did not dissolve completely under the conditions used for the biphasic catalysis (at 0.5 mol%).
Scheme 3. Three component coupling of benzaldehyde, piperidine and phenylacetylene catalyzed by gold(I) complexes. It is obvious that the connectivity (2- was dissolved in degassed acetone, the chloride abstracted in situ by addition of one equivalent
AgOTf. 1-Ocytne and water (10 eq. in regard to the alkyne) were added to the solution, which was then stirred at 60 °C. The results of the catalytic trials are summarized in Table 4 . [a] conversion to 2-octanone. From the reaction mixture of trial 12, Table 3 , we obtained a crystal of [ (5) The structures were checked for higher symmetry with help of the program Platon. 34 The structure of [ (5) 
Gold-Catalyzed Three-Component Coupling Reactions:
In a Schlenk tube, under N 2 , the appropriate amount of the catalyst was weight and phenyl acetylene (160 µL, 1.60 mmol), benzaldehyde (100 µL, 1.00 mmol), and piperidine (110 µL, 1.10 mmol) were added. Without purification the reaction mixture was analyzed by 1 H NMR spectroscopy.
Catalytic Hydration Reactions: Method a) Halide abstraction in situ:
The gold complex (0.01 mmol, 5 mol% catalyst loading) was dissolved in acetone (0.4 mL) and a solution of AgOTf (1 eq.)
in acetone (0.1 mL) is added. A white precipitate formed and the solution turned yellow. Degassed 1-octyne (30 µL) and water (18 µL) were added and the reaction mixture stirred at 60 °C in an oil bath. The progress of the reaction was monitored via GC. Method b) The gold chlorido compound was dissolved in dichloromethane and a solution of AgOTf (1 eq.) in dichloromethane was added.
The mixture was stirred in a dark Schlenk tube at room temperature for 1 h and precipitated AgCl was filtered off. Removal of most of the solvent under vacuum and addition of diethyl ether resulted in the respective gold complex as a fine white powder, which was dried in vacuo. The so obtained gold compound (0.01 mmol, 5 mol% catalyst loading) was dissolved in acetone (0.4 mL) and degassed 1-octyne (30 µL) and water (18 µL) were added to the solution. The reaction mixture was stirred at 60 °C in an oil bath. The progress of the reaction was monitored via GC.
Supporting Experimental Information
Figure ESI : NMR spectra of the decomposition of (2c)AuCl 
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